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CLAIMS 

1. A method for preparing a ligAnd presenting assembly (LPA) 
enabling presentation of desired sequence (s) comprising the steps 
5 of 



(a) providing by solid phase synthesis or fragment coupling 
ligands comprising desired sequence (s), the ligands being 
attached to a solid phas 

(b) if necessary, deprotecting any N-terminal amino groups while 
the ligand(s) are stiliL attached to the solid phase, 

(c) reacting the ligand(3) having unprotected N-terminal amino 
groups with an achiral di-, tri- or tetracarboxylic acid so 
as to provide a c^n^fe^uct having a ring structure, and 



(d) cleaving the pdhst 
an LPA comprising 



.igajras 



>m the solid phase so as to provide 
^aving free C-terminal groups. 



2. A method according tto claim 1 for the preparation of an LPA 
enabling presentation ofl desired sequence (s) or desired sequence (s) 
and chemical moieties further comprising the steps of 

25 (c 1 ) if present, prifor to step (d) , deprotecting any N-protected 
amino groups qriginating from the carboxylic acid used in 
step (c) , 



(c 2 ) continuing the solid phase synthesis or fragment coupling so 
30 as to provide ligand(s) comprising desired sequence (s) 

having at /Least one N-protected N-terminal amino group 
and/or atta/ching chemical moieties, and 



(c 3 ) if present, deprotecting any N-termi]j4al amino group (s) prior 
to or after step (d) . 

3 . The method according to claim 1 -or 2 -,/ wherein the achiral acid 
used in step (c) is of the general fornjUla 

X[(A) n COOH] [(B) m COOH] 

wherein n and m independently are an /integer of from 1 to 20, X is 
HN, A and B independently are a sut/stituted or unsubstituted C^^ 
alkyl, a substituted or unsubstituted C 2 . 10 alkenyl, a substituted 
or unsubstituted cyclic moiety, /a substituted or unsubstituted 
heterocyclic moiety, or a substituted or unsubstituted aromatic 
moiety, or A and B together form a substituted or unsubstituted 
cyclic moiety, a substitutTed^oi^insubstituted heterocyclic moiety, 
or a substituted or unsubst .itiy :ea\ aromatic moiety, or 

n and m are 0 or an i/nteger /of/from 1 to 20, X is H 2 N(CR 2 ) p CR, or 
RHN(CR 2 ) p CR, wherein p rs-O^ar an integer of from 1 to 20, wherein 
each R is H, a substituted or unsubstituted C r _ 10 alkyl, a 
substituted or unsubstityuted C 2 . 10 alkenyl, a substituted or 
unsubstituted cyclic moiety, a substituted or unsubstituted 
heterocyclic moiety, or /a substituted or unsubstituted aromatic 
moiety, and A and B aref both a substituted or unsubstituted C,.^ 
alkyl, a substituted or unsubstituted C 2 . 10 alkenyl, a substituted 
or unsubstituted cycl/ic moiety, a substituted or unsubstituted 
heterocyclic moiety, /or A and B together form a substituted or 
unsubstituted cyclic moiety, a substituted or unsubstituted 
heterocyclic moiety/, or a substituted or unsubstituted aromatic 
moiety, or 

n and m are 0 oy an integer of from 1 to 20, X is H0(CR 2 ) p CR, 
HS(CR 2 ) p CR, haloge'n- (CR 2 ) p CR, HOOC (CR, ) p CR, ROOC (CR, ) p CR, HCO(CR 2 ) p CR, 



RCO(CR 2 ) p CR, or [HOOC(A)J [H00C(B)JCR(CR 3 ) P CI(, wherein p is 0 or an 
integer of from 1 to 20, each R independently is H, a substituted 
or unsubstituted C^, alkyl, a substituted or unsubstituted C 2 . 10 
alkenyl, a substituted or unsubst /tuted cyclic moiety, a 
substituted or unsubstituted heterocyclic moiety, or a substituted 
or unsubstituted aromatic moiety, / and A and B are both a 
substituted or unsubstituted cj 0 alkyl, a substituted or 
unsubstituted C 2 . 10 alkenyl, a substituted or unsubstituted cyclic 
iety, a substituted or unsubst i/tuted heterocyclic moiety, or A 



mo 



and B together form a substituted or unsubstituted cyclic moiety, 
a substituted or unsubstitu/ed heterocyclic moiety, or a 
substituted or unsubstituted aromatic moiety, or 

n and m are 0 or an integer of from 1 to 20, X is H 2 N(CR 2 ) P , 
RHN(CR 2 ) p , HO(CR 2 ) p , RS{CR^I halogen- (CR 2 ) p , HO0C(CR 2 ) p , ROOC(CR 2 ) p , 
HC0(CR 2 ) p , RC0(CR 2 ) p or \li(^A) J [HOOC (B) J , wherein p is 0 or an 

R independently is H, a substituted 
DStituted or unsubstituted C 2 .i 



2-10 

a 



integer of from 1 to^2-©-; 
or unsubstituted ti, aj. 

alkenyl, a subsktWe^ or unsubstituted cyclic moiety, 
substituted or unsubstituted heterocyclic moiety, or a substituted 
or unsubstituted aromatic moiety, and A and B together form a 
substituted or unsdbstituted cyclic moiety, a substituted or 
unsubstituted heterocyclic moiety, or a substituted or 
unsubstituted aromatic moiety. 

4. The method a'ccording to . a n y on e of — ctznrmsr-tt , wherein the 
achiral acid is' a di- or tricarboxylic acid. 

/ ^ ^ . 

5. The method according to . any ono of ulaimo 1 1 , wherein the 

achiral acid /is selected among imino diacetic acid, 2 -amino malonic 
acid, 3-amito glutaric acid, 3-methylamino glutaric acid, 3-chloro 
glutaric a/id, 3 -carboxymethyl glutaric acid, 3 -methoxy-carbonyl 
glutaric / acid, 3 -acetyl glutaric acid, glutaric acid, 
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tricarballylic acid, 3 , 4-bis-/carboxymethyl adipic acid, 4- (2- 
carboxyethyl) -pimelic acid, (S , 5 -bis -carboxymethylphenyl) -acetic 
acid, 3,4-bis-carboxymethyl-adipic acid, benzene-l, 2 , 4 , 5-tetra 
carboxylic acid, 4- (3-carboxy/-allylamino) -but-2-enoic acid, 4,4'- 
imino-dibenzoic acid, 1 , 4-dinydropyridine-3 , 5-dicarboxylic acid, 
5-amino isophthalic acid, 2-cnloro malonic acid, 3-hydroxy glutaric 
acid, and benzene-l , 3 , 5 -tricarboxylic acid. 




6 . The method according td> < any on e — of — c lc^nn s — 1^*5* , wherein the 
desired sequence is a peptide comprising naturally occurring amino 
acids and/or non-naturally becurring amino acids, a peptide nucleic 
acid (PNA) sequence or a geptidomimetic . 

7. The method according /to .any, .oae — erf — c - l - arm s — 2— 6-, wherein the 



chemical moiety is 
immunogenicity of th< 
an entity suitable fd 
marker . 



entity enhancing the solubility or 



dir 



gained according to claims 1-5, or is , 
cting the LPA to its target, or a 



J 



8. The method accordingto claim 7, wherein the chemical moiety is / 
selected from fatty aciids, antibodies or peptides for directing the 
LPA to its target, f luorophores , biotin, enzymes such as horse 
radish peroxidase, alkaline phosphatase and soya bean peroxidase, 
or nucleic acid sequences. 

9. The method according to any one — o£ — cla - i - m s — 3r~8-, wherein the 
desired sequence comprises all or part of one or more B cell 
epitopes, all or part of one or more T cell epitopes, or all or 
part of one or morf B and T cell epitopes, or mimics thereof. 



10. The method according to claim 9, wherein at least one of the 
sequences is derived from a sequence, wherein the C- terminal amino 
acids are important for an immune response . 
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11. The method according to any one of claoms l -^ l - G -, wherein the 
desired sequence is derived from viruses, bacteria, toxins, 
allergens, autoimmune system-related compounds, cancer related 
compounds, cell adhesion molecules, neurotropic factors, fungi or 
parasites, or a sequence homologous thereto. 

12 . The method according to -cmy-one- of c-^a-irms— 1— Hr, wherein the 
desired sequeice is derived from OspC protein of Borrelia 
burgdorferi or is a homologous sequence capable of reacting with 
ant i -OspC antibodies or of provoking an immune response. 



13 . The meti 
provide a C; 
Lys-Lys-Prc 



fording to c^k^im 12, wherein the LPA obtained 
itation of the C-terminal sequence Pro- 



>rei 



cz_{^\ C 

14 . The method According to .any one . of cl a-imc- 1 - 1 1-, wherein the 
desired sequence is derived from the flagellum of Borrelia 
burgdorferi or is a homologous sequence capable of reacting with 
anti-f lagellum antibodies. 

\ y 

15. The method according to claim 12 — tt, wherein the LPA 
obtained provide (3-terminal presentation of sequence (s) derived 
from OspC of Borrelia burgdorferi and further comprises desired 
sequence (s) derived \from the flagellum of Borrelia burgdorferi. 



desired sequence is^slrfrive^ 



;rom Mycobacterium tuberculosis. 



16. The methocK^ccording to -a^ one - of - c - laimo — wherein €he 



UJ/ 



17. The method accordirip toNclaim 12 -and — 3r3-, wherein the LPA 
30 obtained further comprises deseed sequence (s) derived from 
Mycobacterium tuberculosis . 



18. The method according to claim 16 or 17 -^ where in the desired 
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sequence comprises the ESAT-6, 51-70 sequence protein or the ESAT- 
6\ 1-17 sequence protein of Mycobacterium tuberculosis. 



19. 



LPA obtainable by the method defined in- olaimcr 1 10. 



ESS 

StSt 

n 

9s s* 
& ri 



S3 

ry 



10 



15 



20 



20. An LPAVaccording to claim y 19, wherein the ligands comprising 
the desired\ sequence is selected from a peptide comprising 
naturally occurring and/or non-naturally occurring amino acids, a 
PNA sequence or as^peptidomimetic . 

21. An LPA according tip claim 19 - or 20 - , wherein the chemical moiety 
is an entity enhancing \he solubility or immunogenicity of the LPA 
of claims 1-20 or is an fttiLiLy -s u itable for directing the LPA to 
its target, or a marker. 

22. An LPA according to - arjy Wc-of — e*a-ims — 1 9-2- 1 , wherein the 
chemical moiety is selected from fatty acids, antibodies or 
peptides for directing the LPA to rts target, f luorophores , biotin, 
enzymes such as horse radish peroxidase, alkaline phosphatase and 
soya bean peroxidase, or nucleic acick sequences . 




25 



23 . An LPA according to -aay- one— of - eSaims— 1-9—2-2- , wherein the 
desired sequence comprises all or part Qf one or more B cell 
epitopes, all or part of one or more T cell epitopes, or all or 
part of one or more B and T cell epitopes, oA mimics thereof 



30 



24. An LPA according to claim 23, wherein at \least one of the 
sequences is derived from a sequence, wherein the \c- terminal amino 
acids are important for an immune response. 

25. An LPA according to .any one — of claims — 1 9 -24 -,\ wherein the 
desired sequence is derived from viruses, bacteria, toxins, 
allergens, auto- immune system-related compounds, cancer related 



4 ♦ 



77 



compounds, fungi or parasites, or a sequence homologous thereto. 



26\ An LPA according to -aay — one o-f — claims ''ID 24 -, wherein the 
desiked sequence is derived from the OspC protein of Borrelia 
burgdorferi, or is a homologous sequence capable of reacting with 
anti-0spi5 antibodies or of provoking an immune response. 



27. An LPA a^cordinq to claim 26, wherein the LPA obtained provide 
a C-terminal p\esentation of the C-terminal sequence Pro-Lys-Lys- 

10 Pro of OspC. 

— 

28. An LPA according to -any— one of cla - im6 ID - 2 7 selected from 
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[LPA-I] : FmocN (CH a CO-P r^Va l ValA laGluSerProLysLysPro-OH) 2 , 

[LPA-II] : biotin-NH(CH 2 ) ^6{J (CH 2 CO-ProValValAlaGluSerProLysLysPro- 
OH) 2/ 

[LPA-III] : NH 2 CH(CH 2 CO-ProValVa\AlaGluSerProLysLysPro-OH) 2 , and 
[LPA- IV] : H-Lys-NHCH(CH 2 CO-ProValV^lAlaGluSerProLysLysPro-OH) 2 . 

29. An LPA according to - any one - o ^ — e-l-a-i-ms — 3r9— 2-5, wherein the 
desired sequence is derived from khe flagellum of Borrelia 
burgdorferi or is a homologous sequence^ capable of reacting with 
anti -flagellum antibodies. 

30. An LPA according to - any - on e-of— c±3^ms--^r^8 further comprising 
desired sequence (s) derived from the flagellum of Borrelia 
burgdorferi or is a homologous sequence capable of reacting with 
anti- flagellum antibodies. 

31. An LPA according to «iuay — e»e — e£ — claims — 1 -9 ^5 -, wherein the 
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^desired sequence is derived from Mycobacterium tuberculosis . 

32. \An LPA according to any one *o f — c ^ ^ u ib^2 Gr*2B further comprising 
desired sequence (s) derived from Mycobacterium tuberculosis. 

33. An hPA according to claim 3*1 — or — 3"2- wherein the desired 
sequence comprises the ESAT-6, 51-70 sequence protein or the ESAT- 
6, 1-17 sequence protein of Mycobacterium tuberculosis. 

34 . An LPA according to *&ny one ul i , laimfc»A31 M 33 selected from 



[LPA-V] : (HO-PfvpLysLysProSerGluAlaValValPro-COCH 2 ) 2 CH-NH-Lys- 



(GlnLeuAlaAsnAsnLeuG%iThrAl.aThrAlaAspTrpLysGlnGlnValGlyGlnTyr-H) 2 , 
and 

[LPA-VI] : (HO-ProLysLys^VoSerGluAlaValValPro-COCH 2 ) 2 N-Lys (AlaSer- 
AlaAlaAlaGluIleGlyAlaPheAsfiTrpGlnGlnGluThrMet-H) 2 . 

35. An immunological composition for raising an immune response in 
an animal, including a human b^ing, comprising an LPA as defined 
in any of - c i^rrTtr* l -'3 , 4 ": 



36. An immunological composition according to cl*aim 35 comprising 
an LPA ~arS — dod ^-i-no d any of — claimo\l 31- in combination with an 
ad j uvant . 

37. An immunological composition according to claim 35 <o&- - 3 - 6 - which 
is in the form of a vaccine. 



38. A vaccine according to claim 37 for oral or parenteral, e.g. 
subcutaneous, intramuscular, intradermal, r^asal, or pulmonary 
administration . 
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39. A method for generating antibodies in an animal, including a 
human being, which method comprises administering to said mammal 
an antibody-generating amount of the LPA as defined in 
S-4-r 



10 



40. A kit f ot: use in the diagnosis of infections caused by viruses, 
bacteria, toxihs, allergens, autoimmune system-related compounds, 
cancer related csp m PO un ds, cell adhesion molecules, neurotropic 
factors, fungi or parasites, which kit comprises an LPA as defined 
in — ©f ■ 1 clainy^ — 3^db— ti^gefcher with means for detecting or 
visualising binding p^ween_£he LPA and the substance to be 
detected. 
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41. A kit for use in diagnosing diseases caused by Borrelia 
15 burgdorferi sensu lato, which k\t comprises an LPA as defined in 
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q j~t&>* 3 O^c 



or 3 2-34 togecher with means for detecting or 



visualising binding between the Lf^A and the substance to be 
detected. 

42. Use of an LPA according to ~any. oW of ■ ■ oltQ ' imo — 19 34 for 

preparing a pharmaceutical composition^ for the treatment, 
alleviation or prophylaxis of diseases caused >by viruses, bacteria, 
toxins, allergens, autoimmune system-related\ compounds , cancer 
related compounds, cell adhesion molecules, neurotropic factors, 
fungi or parasites. 





